Cellular microenvironment in relation to local blood flow.
The investigation was designed to identify microenvironmental factors that might be important in the regulation of local blood flow. Cellular microenvironment in terms of Po2, pH, [K+], [Cl-], [Ca2+] and lactate was measured in rat brain by means of specific microelectrodes. Vascular endothelium was stained in vivo with Thioflavine S. Local blood flow was measured with micro hydrogen electrodes. Some intracellular measurements of pH were made in conjunction with extracellular measurements. The main findings were that local autoregulation responses and blood flow changes in response to imposed hypoxic changes were very rapid (1-1.5 s). Microflow responses to changes in local cell activity were limited to a region not more than 250 micron in diameter. Increased blood flow in acute hypoxia occurred within 1-2 s of the fall in tissue Po2 and was much more rapid than changes in either pH or potassium. Intracellular pH changed within 10 s of the onset of severe hypoxia but in all cases the blood flow followed the Po2 much more closely than any other parameter. It is suggested that changes in capillary endothelium and local membrane transmission may play a part in autoregulatory mechanisms.